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INTRODUCTION

The Heathkit Model GD-125 Q Multiplier is used
with communications receivers to provide addi-
tional selectivity and signal rejection, Because
its peak or null effect can be tuned across the
receiver IF bandpass, the operation of the Q
Multiplier is more flexible than that of a fixed
frequency IF filter, .

The @ Multiplier may also be used with a re-
ceiver which already has an IF filter, to obtain
two simultaneous functions, For example, the
IF f{filter could be set to peak the desired
signal and the @ Multiplier used to null an
adjacent signal,

When properly connected and adjusted, the Q@
Multiplier will not decrease receiver sensitivity,

In the peak function, anaudible gain will be noted
on CW signals, and a carrier gain will be noted
on the S meter for phone signals, However, the
audio will be attenuated slightly due tonarrowing
of the received sidebands,

The reduced sideband reception will tend to
attenuate the higher audio frequencies, This
1s more than compensated for by the increased
readability against the surrounding QRM.,

NOTE: Refer to the "Kit Builders Guide" for
complete information onunpacking, parts identi-
Tication, tools, wiring, soldering, and step-by-
step assembly procedures,
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PARTS LIST

The numbers in parentheses are keyed to the
numbers on the Parts Pictorial (fold-out from
Page 13). The instructions in the Kit Builders
Guide show wou how to identify resistors and

capacitors,
PART PARTS DESCRIPTION PART PARTS DESCRIPTION
Nao, Per Kit No, Per Kit
RESISTORS Hardware (cont'd.)
(15) 252-15 2 4 .40 nut
1/2 Watt {16} 252-3 5 6-32 nut
1)1-9 1 rown-black-red Y. T8 ontrol nu
(1) 1000 & (b b y (1M 252-% 3 Control nut
1-11 1 1500 £ (brown-green-red) (18) 252-9 1 Push-on speednut
1-13 2 2700 & (red-viclet-red) (18)253-10 3 Control flat washer
1-18 1 5600  (green-hlue-red) (20) 254-9 8 #4 lockwasher
1-23 1 27 KR {red-violet-orange) (21)254-1 'f #6 lockwasher
1-25 1 47 KQ (vellow-violet-orange} (22)259-1 1 #6 solder lug
1-28 | 100 KR (brown-black-yellow) (23)254-4 2 Control lockwasher
1-29 1 220 KQ (red-red-yellow) (24) 259-10 1 Control solder lug
1-37 2 2.2 megohm (red-red-green) (25)259-11 2 Spade lug
WIRE-SLEEVING
1 Waott 89-1 1 Line .E[}I'd
(2)1A-7 1 47 K (yellow-violet-orange) 343-2 1 Coaxial cable
344-59 1 Hockup wire
346-1 1 Sleeving
CAPACITORS MISCELLANEQUS - ode TEG
(3) 2042 1 510 puf mica (26)57-27 1 iicon fode, 150 ma,
20-54 1 0011 utd mica (1100 puf) (2'?) T5-24 1 Line cord strain relief
20-34 1 0033 ufd mica (3300 ppd) {28) 205-254 1 Alignment tool blade
(4)21-27 4 ,005 pfd disc ?251'4 y Allgnment !
(5)25-80 1 20-20 pfd electrolytic 411-26 h I;AXI'E?rt ie
(6)26-28 1 100 puf variable - 4
(29) 412-113 1 Neon lamp
(30) 431-51 1 2.1ug terminal strip
(31) 431-55 1 6-lug terminal strip
(32)434.42 1 Phono socket
CONTROLS-SWITCH- TRANSFORMER-COILS  (33) 434-56 1 9-pin tU’{JE socket
(7107 2 5000 © centrol (34) 438-4 2 ChoRo Plug )
(8) 63-284 1 4-position rotary switch 462-140 1 ob (large
462-159 3 Knob (small)
04-2 1 Power transformer _
(9} 40-67 1 1.5 - 3.0 mh coil {35) 100-M357 } Pointer assembly
(10) 4068 1 120-150 uh eoil 00-M331F 1 Cabinet top shell
00-M330P262
1 Cabinet base
200-M453 1 Chassis
HARDWARE 490-5 1 Nut starter
(11) 250-52 6 4-40 x 1/4" screw 331-6 Solder
{12) 250-89 5 6-32 x 3/B"” screw 597 -308 1 Kit Builders Guide
(13) 250-155 4 #6 sheet meta] screw 395775 1 Manual
(14} 250-15 1 8-32 setscrew 1 Identification label
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1. ALL RESISTORS ARE 1/2 WATT UNLESS MARKED

OTHERWISE.

2. CAPACITOR VALUES LESS THAN 1 ARE IN ufd, AND

ABOVE 1 ARE IN up, UNLESS MARKED OTHERWISE,
3. FUNCTION SWITCH SHOWN IN OFF POSITION.

4. VOLTAGE READINGS MAY VARY +10 %.

>. ALL DC VOLTAGES ARE INDICATED IN ELLIPSES.
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INSTALLATION

CONNECTION TO THE RECEIVER

To put the Q Multiplier in operation, connect a
coaxial cable between your communications re-
ceiver and the phono socket on the rear of the
@ Multiplier, Figure 1A shows how to install
the phono plug on the ceoaxial cable, Connect the
shield of this cable to chassis ground in the
receiver, Connect the inner lead to the plate
circuit of the mixer stage, See Figure 1,
which shows the @ Multiplier conneeted in a
typical mixer stage, A phono socket may be
installed on the rear of your receiver or vou
may wish to use the two spade lugs supplied

with this kit,
Ir: MULTIPLIER I

PHOMNOD SOCKET

o" MULTIPLIER
INFLIT
MAY BE A
PHOND S0QCKET:!

COAXIL CARLE

FIRST IF TRAMSFRMER
45: KT

t COMMUNICATION: RECEIVER I

Figure 1

The connection from the mixer plate tothe inner
lead of the coaxial cable should be as short as
possible, and isolated from other receiver cir-
cuits, If shielded wire is used for the connection
between the coaxial cable and the mixer plate,
the primary winding of the first IF transformer
should be retuned, (Retune the transformer be-
fore attaching the @ Multiplier to the receiver,)

b — 1" _.,I
T T ———— REMOVE 1° OF QUTER
E:—':'.:l:'.:'.l\."':llﬂl: ::q_'l:||.:l:l:::|_'|_‘||:.l::::'_|:q_'|:‘-l_l:l:-_::q_'|:l IHSUL hT'ﬂH.

n REMCVYE 172 OF THE
CJUTER SRIELD.

. PUSH THE SHIZLD BACK AMD
§ REMOVE 578" OF INIULATION
FROMTH® INMER LE&D.

THE FPREPFPARED TABLLC CHD
SHOULD NOW LOOEK LIEE THIS,

SLIDE THE PHOMD PLUG OVER
THE END OF THE PREFPARED
—, CABLE AND PRESS IT AGAINST
g ol THE END GF THE QUTER ENSL-
~AT!ION UNDER THE SHIELD,
AM)LOER TH:Z INNFR LFAD TO
THe FHO®RC PLUG.

b,
SCLDER

SOLDER

SMOOTH THE SHISLD 5047
n CLEIELY FITS TQ THE PHOND
CONNECTOR, TRIM NEATLY
A% SFPOWN AND SUOLDER THE
sHAIELD TO THE PHONGD PL_Ub.

|

. CUT SHIELD DFF

L-EVEMNLY ARDUND
FHCHZ COMNECTOR

Figure 1A

This will compensate for the additional capac-
itance the shielded wireplacesacrossthetrans-
former,

WARNING: Connecting the Q Multiplier to an
AC-DC type of receiver, particularly the "hot
chasgsis" type, may make the chassis and cabi-
net of the Q@ Multiplier "hot'" also, To avoid this
lethal shock hazard, connect the leads of an AC
voltmeter between the @ Multiplier chassis and
a good earth ground, If a reading of 117 volts is
obtained, reverse the receiver's power plug in
the power outlet, Then mark the plug and out-
let to polarize them for future reference,
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ALIGNMENT

( ) A small rectangular steel blade is supplied

with this kit, Befer to Figure 2, Then use
long-nose pliers to insert this blade into the
smaller hole in the plastic nut starter, When
installed, the blade end should be flush with
the end of the nut starter, This can now be
used as an alignment tool,

For best results, the receiver IF strip
should be in good aligpnment at the IF
frequency, It would be well to check re-
ceiver alignment before proceeding,

If the receiver does not have an S meter, it
18 recominended that a voltmeter be con-
nected between its AVC line and ground,
This meter should be set to a negative DC
range, It will then act as an S meter, For
best results, this meter should have a
negative DC range low encugh to permit a
center scale deflection of the meter when
the receiver is8 tuned to a station,

Connect the @ Multiplier to the receiver,
Then, with the Function switch in the QFF
position, tune in a steady phone signal, or
possibly a broadcast station, Be sure that
the signal is centered in the I¥ bandpass,
This ecan bhe noted by the greatest S
meter reading, maximum audio sicnal, or
by a2 maximum reading on the voltmeter
(AVC voltage in the receiver),

Refer to Figure 3 for the location of the align-
ment points,

L}

Place the cabinet top shell upside down on
the top of the c¢abinet base, This will
compensate for the capacitance added when
the cabinet is installed iater,

CONVERTIMG A NUT STARTER
TS AM ALIGHNMENT TOOL

tMSERT SMALL METAL BLADRE
iNTO HUT STARTER

Figure 2

{ ) Tune coil L1 for the highest 8 meter read-

ing or loudest signal (or maximum negative
DC reading on the voltmeter), When adjust-
ing this coil, you will notice two different
points at which a peak can he obtained,
Use the peak obtained with the coil slug
midway in the coil, not the one where the
slug protrudes from the bottom of the ¢oil,
This adjustment tunes out the reactance of
the c¢oaxial cable; it will not have to he
changed later,

Figure 3
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( )} Rotate the NOTCH DEPTH and PEAK con-
trols to their mid-point, and set the TUNING
knob so the plates of the tuning capacitor are
50% meshed, Then, rotate the Function
switch to the NULL position and allow the
G Multiplier to warm up. Be sure thereare
no components overheating before contin-
uing,

NOTE: The next adjustment is critical: there-
fore, it is recommended that the procedure be
followed carefully,

( ) Now adjust coil L2 for a nullonthe 8 meter
or minimum signal {or for the smallest
amount of negative DC voltage on the volt-
meter), This null will be extremely sharp.
With a 455 kc IF, it will occur when the coil
screw is between 1/8" and 1/4" above the
coil mounting frame, Rock the adjustment
back and forth over this point several times
to make sure that the best null reading is
cbtained,

This completes the Aligpnment,
Refer to Pictorial 10 for the following steps,

( ) Install a rubber foot in each corner of the
cabinet base.

P
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\i METELTTRY)

SCREWS.. -
. . ; W __.__"_-___._'.." "_.-"'."_I _.-
Sl

PICTORIAL 10

( ) Install the cabinet top shell on the cabinet

base with four #8 sheet metal screws,

( ) Carefully peel away the backing paper from

the blue and white identification label, Then
press the label cnto the rear of the eabinet
base, Be suretcrefertothe numbers on this
label in any communications yvou have with
the Heath Company about this kit,
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OPERATION

OPERATING NOTES

The @ Multiplier is essentlally a high Q@
resonant circuit that is tuned teo the IF of your
communications recelver, The Q Multiplier is
aligned so that signals slightly removed from
the IF bandpass will be bypassed to ground,
Misalignment of the @ Multiplier will give the
effect of deacdening the receiver, Actually, due
to its regenerative characteristic, the desired
signal will be amplified and adjacent unwanted
signals will be deadened (for Peak operation),

The Q Multiplier is extremely sensitive totune,
therefore the operator may have to practice
for a while hefore he becomes proficient in its
operation, Proper tuning is of the utmost im-
portance, The Q Multiplier will appear togreatly
amplify the sensitivity of the receiver when it
is tuned and operated correctly,

CONTROL FUNCTIONS

The following paragraphs describe operation of
the Q Multiplier in each position of the Funetion
switch,

Qff

In this position, the Q Multiplier has no effect
and the receiver will operate in the usual manner,

Peak

By varying the PEAK control, the receiver se-
lectivity can be changed from broadto extremely
sharp, With the control counterclockwise, the
bandpass will be quite broad and the receiver
gain somewhat decreased, As the control is
turned clockwise, the peak becomes narrower
and the gain higher until the sharpest point is
reached just below the point of oscillation,

Phone signals may lose some volume due to
the loss of high frequency audio response,

With the Q Multiplier peaked, the TUNING setting
can be changed to accentuate any signal within
the receiver IF bandpass and attenuate all others,
This is the main advantage that the QMultiplier
has over a filter, As the receiver does not have
to be tuned to peak any particular signal within
its bandpass, there is little danper in losing the
desired signal,

Nutl

The NULL position is particularly good for re-
moving heterodynes on phone signals or ad-
jacent CW signals, It is extremely sharp and,
as such, is very critical to tune, Besides nulling
the interfering signal, it is equally easy to re-
move the desired signal, It probably will require
some practice hefore this function of the @
Multiplier can be used to advantage,

It may help to remember that the @ Multiplier
tunes toward the high end of the IF bandpass in a
clockwise direction, providing the receiver local
ogcillator 1s higher in frequency than the in-
coming signal, A heterodyne higher in frequency
than the desired signal would be removed by
approaching it by counterclockwise rotation of
the TUNING knob, and vice versa, When the un-
desired signal has beenplaced in the notch, adjust
both the TUNING and NOTCH DEPTH controls
for maximum null,

Broad

This position allows a higher gain thanthe PEAK
position when a wider bandpass is desired, It
also allows the @ Multiplier tobeusedas a BFO
by advancing the PEAK control to just past the
oscillation point,



Page 16

HITATEIECTT

IN CASE OF DIFFICULTY

NOTE: Refer to the Kit Builders Guide for Serv-
ice and Warranty information,

1,

Opera-ting FI'EquEﬂCF- 4 = & ¢ & ¥ & F + ) B ¥ & F B
Switch Functions, + » « v s vev e vt noensas

Tube -Diode Complement,

PﬂwerREquirementsiIllililiill « 4 & B B
CahinEt SEE...........-...-..--.-.-

NEt wej-ght....-lul--llllilrtlliltl

Recheck the wiring, Trace each lead in
colored pencil on the Picteorial as it is
checked, It is freguently helpful to have a
friend check vour work, Someone whois not
familiar with the unit may notice something
consistently overloocked by the constructor,

It is interesting to note that about 90% of the
kits that are returned for repair, do nat
function properly due to poor connections
and soldering, Therefore, many troubles
can be eliminated by reheating all connec-
ticns to make sure that thev are scldered
as described in the Soldering section of
the Kit Builders Guide,

Make sure that the tube lights up properly,

Check the tube with a tube tester or by
substitution of a tube of the same type
and known to be good,

o,

Cheeck the values of the component parts,
Be sure that the proper part has been
wired into the circmnit, as shown in the

pletorial diagrams and as called cut in the
wiring instructions.

Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
wiring,

If, after careful checks, the trouble is gtill
not located and a voltmeter is available,
check voltage readings against those found
on the BSchematic Diagram, NOTE: All
voltage readings were taken withan 11 meg-
ohm input vacuum tube voltmeter, Voltages
may vary as much as 10% duetoline voltage
variations,

A review of the Circuit Description will
prove helpful in indicating where toc look
for trouble,

Make sure the receiver that is being used
with the Q DMultiplier has an IF hetween
450 and 500 ke,

SPECIFICATIONS

450 - 500 ke,

OFF, PEAK, NULL, BROAD,

1 - 12AXT tube, multiplier,
1 - Silicon diode, rectifier,

105-125 volts AC,

50/60 cps, 4-1/2 watts,

9-1/32" wide x 2-9/16" high x 3-5/8" deep,

2-1/2 1bs,
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CIRCUIT DESCRIPTION

Refer to the Schematic (fold-out from Page 19)
while reading the following description,

CIRCUIT THEORY

The @ Multiplier, which is connected across the
input IF transformer of yvour communications
receiver, acts like a very high @ tuned cireuit,
And gince all high Q circuits have a very sharp
resonance point, the @ Multiplier can be used
for either of the following purposes:

1, It can be used to peak a desired signal by
periorming like a very high @ parallel
resonant circuit, See Figure 4, As the @
15 increased, the side slopes of the reso-
nant peak become steeper and steeper,
Therefore, at the resonant frequency of the
Q Multiplier, the desired signal "sees' a

-

™,
"'rn——-IF B LONE

IF PLUS O MULTIPLIER

IF RESPONSE

455 KC
FRECUENCY
"PEAK™ POSITION

Figure 4

very high impedance and passes on to the
IF amplifier, All other frequencies "see"
a relatively low impedance and are shunted
tc ground, The Tuning control con the Q
Multiplier adjusts the resonant peak to any
point in the IF bandpass,

2, It can be used to null out anunwanted signal
by performing like a very high @ series
rescnant circuit, See Figure 5, Here, the
unwanted signal "sees" a very low im-
pedanceé and is shumted to ground by the
Q Multiplier, All other signals see the
normal high impedance and pass onthrough
the receiver, The null point can be adjusted
to any point in the IF bandpass, therefore
a heterodyne adjacent to the desired signal
can be dropped into the noteh {null point}
and eliminated,

CIRCUIT OPERATION

The @ Multiplier circuit is centered around coil
L2 (in the plate circuit of tube V1B), which has
a Q of 200 or more, The Qof this coll is ampli-
fied to approximately 4000 by the positive feed-
back that is coupled hack to the prid of tube
V1B through capacitor C9, The resonant fre.

quency of the circuit is adijusted by capacitor
Cq.

The output signal, for Peak or Broad aperation,
is coupled through the Function switch, capacitor
C1, and the coaxial cable to the communications
receiver, The high Q that this cirecuit introduces
into the receiver compares favorably with the Q
of the quartz crystal in a crystal filter,

For Null operation, the output signal is coupled
through lugs 7 and ¢ of the Function switeh, and
through capacitor C4 to the grid of tube V1A,
Tube V1A inverts the signal, making it 180 de-
grees out of phase with the IF response of the
receiver, The inverted signal is then coupled
through capacitors C3 and C1, and the coaxial
cable, to the receiver where it causes a sharp
null in the IF response,

Coil L1 is used to tune out the capacitance of the
coaxial cable,

POWER SUPPLY

The line voltage is transformer coupled tohalf-
wave rectifier diode D1, The rectified voltage is
then filtered by a pi-network consisting of ca-
pacitors C10A and C10B, and resistor RS,
Registor R10 and the neon lamp make up the
pilot lamp circuit, The pilot lamp indicates
the presence of B+,

e
ry CRILTIFLIER "MULL"
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Figure 5



